Background: The Scandinavian countries have a long history of implementing social interventions, but the interventions have not been examined using randomised controlled trials until relatively recently compared with countries like the United States and the United Kingdom. Purpose: The purpose of this paper is to examine the history of randomised controlled trials in Scandinavian compulsory schools (grades 0-10; pupil ages 6-15). Specifically, we investigate drivers and barriers for randomised controlled trials in educational research and the differences between the three Scandinavian countries Denmark, Norway, and Sweden. Methods: To locate relevant trials, we performed a systematic search of four bibliographic databases and a search for grey literature. Results were combined with trials located through direct contact with researchers and government officials. A trial was included if one or more interventions were randomly assigned to groups of students and carried out in a school setting with the primary aim of improving the academic performance of children aged 6-15 in grades 0-10 in Denmark, Norway, or Sweden. We included both conducted and ongoing trials. Publications that seemed relevant were screened based on full-text versions. Data extraction included information from the included studies on grade level, study period, sample size (N), project owner, funding source, and theme. In addition, we conducted two semi-structured interviews by phone or in person with central employees in funding agencies and ministries and 25 correspondences with researchers and policymakers. Findings and conclusion: RCTs in grades 0-10 were few in all of Scandinavia until about 2011, after which there was an increase in all three countries, although at different rates. The largest number of trials has been conducted in Denmark, and the increase is more marked in Denmark and Norway compared with Sweden. International trends towards more impact evaluations and results from international
Introduction
The introduction of randomised controlled trials (RCTs) within the social and educational sciences in Scandinavia is relatively recent compared with the United States of America (USA), for example. Although the Scandinavian countries have a long history of implementing social interventions, often financed through the welfare state tax system and initiated by the government, the evaluation of such interventions has not, until recently, been documented using RCT designs.
In this paper, we study the development of RCTs, examining interventions aimed at improving the academic performance of children in Scandinavian compulsory schools (grades 0-10). We examine which policies and organisational efforts paved the way for the growth in educational RCTs in Denmark, Norway, and Sweden, and we discuss possible drivers or barriers for this growth and the differences across countries.
Throughout the paper, we narrowly define Scandinavia as Denmark, Norway and Sweden, in contrast with the broader group of Nordic countries that also includes Finland and Iceland. We focus on the Scandinavian countries because they are more similar than the Nordic countries.
Background
A large number of tax-funded health, education and social interventions were initiated in the Scandinavian countries through the second half of the 20th century. An economic boom in the 1950s and 1960s made the development of the welfare state possible (Kuhnle and Hort 2004) . In the 1960s and 1970s, the welfare state grew to include social transfer benefits (e.g. tax-financed maternity leave and child allowances, scholarships to high-school youth and students) and universal services (e.g. free schools, university and subsidised child care; Viby Mogensen 2010; Konnerup 2011) . Although the characteristics of the welfare systems in Denmark, Norway and Sweden differ, they are all based on universalism characterised by the view that all citizens have full and unconditional social citizenship rights and status (Esping- Andersen and Korpi 1987; Kuhnle and Hort 2004) .
In the aftermath of the oil crisis in the late 1970s, a fiscal crisis hit the Scandinavian countries in the 1980s and 1990s (Kuhnle and Hort 2004) . Increases in the number of elderly and unemployed people put pressure on the budget, and the growth in welfare benefits slowed down. Perhaps as a consequence, there was a wave of privatisation of public services in the 1990s and a focus on new public management. With the budget constraints followed an increasing emphasis on value for money and an interest in evidence on which interventions were the most effective.
The Programme for International Student Assessment (PISA) was established by the OECD in 1997, and the first round of testing was performed in 2000. Many countries with relatively high school expenditure did not perform as highly as they may have expected. Denmark, Norway and Sweden all spend more than average in primary and lower secondary grades (OECD 2016) , while their PISA performances have been varied (with some PISA scores above, some at and some below the OECD average). The PISA results placed attention on schooling and education for many national governments, including the Scandinavian governments, and started a search for knowledge about what made the highest-performing countries so successful.
School systems
The compulsory school systems in the Scandinavian countries share many key characteristics, yet there are notable differences. Primary and lower secondary schools are free of charge in all three countries, and it is mandatory to receive a minimum of nine (Sweden) or 10 (Denmark and Norway) years of schooling. Children begin school in the autumn during the year they turn six. Table 1 shows the outline of the school system in each country.
In Denmark and Sweden, the first year of school is referred to as grade 0 (or kindergarten/ preschool class), whereas children start in grade 1 in Norway. Kindergarten has been offered in Denmark since 1980 and was made mandatory in 2009, thus expanding the compulsory education from nine to 10 years. In Sweden, kindergarten is not mandatory, but attendance rates are around 98% (Skolverket 2017c) .
Swedish and Norwegian students graduate after grade 9 and 10 (pupil age 15), respectively. In Denmark, students are offered a 10th grade track that is voluntary for students who have fulfilled the teaching requirement and who wish to complete an extra year of schooling before moving on to upper secondary or vocational education. Around half of all students complete grade 10 (pupil age 16).
In all three countries, the majority of schools are municipal, and the operation of public schools is a municipal responsibility. The head of the school is in charge of the administrative and pedagogical management of the school and reports to the school Table. board and the municipal council. Since 1992, Sweden has had a universal voucher system governing the allocation of students to schools in primary to upper secondary grades with few restrictions on who is allowed to operate schools. Financing is still a municipal responsibility, and private schools are not allowed to charge for tuition. The Swedish system differs from the other countries: in Denmark and Norway, private schools are allowed to charge for tuition. The share of students attending privately run schools in grade 0-10 is about 10-20% in Denmark and Sweden and less than 2% in Norway (Utredningar 2013). The political management of the school system is quite similar across the Scandinavian countries, with the state issuing guidelines concerning curricula, student tests, administrative regulations, and so on, and with educational ministries and agencies being involved in the overall supervision.
Standardised testing
Sweden implemented its first form of national tests in the 1930s, mainly with the aim to aid teacher assessment and provide a norm reference for grading (Lundahl and Tveit 2014) . Currently, national tests take place in grades 3, 6 and 9 (pupil ages 9, 12 and 15) in, for example, literacy/Swedish and mathematics (Skolverket 2017a) . Test results from the national tests have been available for researchers since 1998 for grade 9, 2010 for grade 3 and 2012 for grade 6.
Apart from the end of school final assessments, tests have not played a large role in Denmark and Norway, historically. Only within the last decade have regular national student tests been implemented.
Denmark introduced national mandatory tests in 2009/2010 comprising, for example, literacy/Danish tests in grades 2, 4, 6 and 8, (pupil ages 8, 10, 12 and 14) and mathematics in grades 3 and 6 (pupil ages 9 and 12). It is possible to take the tests on a voluntary basis in all grades for literacy/Danish and in grades 2-7 in mathematics. In grade 9 (pupil age 15), there are also written exams in literacy/Danish and mathematics and a number of other subjects (Undervisningsministeriet 2017a) . These exam results have been available for research purposes through access to the Danish national registers since 2002 and the national test results since 2010.
In Norway, there are national tests in grades 5, 8 and 9 (pupil ages 10, 13 and 14) in, for example, reading/Norwegian, English and mathematics (Utdanningsdirektoratet 2017) . These tests have been conducted in their present form since 2007. In addition, students take written exams in the final year of school (grade 10 -pupil age 15) in mathematics, English and Norwegian (main or second-language form). These data can be used for research purposes and are accessible through administrative registers.
The stated purpose of the current tests includes -for all three countries -that the tests should support teachers in their assessment of students, and thereby improve school quality and student learning. Accountability purposes -in terms of meeting targets for or following the development of student achievement -are emphasised to different degrees. In Denmark, accountability is mentioned only in relation to the national level. In both Norway and Sweden, one of the purposes of the tests is to follow the development of student achievement on the municipal and school level as well (Skolverket 2018; Undervisningsministeriet 2017b; Utdanningsdirektoratet 2017) .
Educational research
Educational research in Scandinavia has, historically, been characterised by a very strong emphasis on so-called 'qualitative' research (Kunnskapsdepartementet 2006; Sundell and Stensson 2010; Broady et al. 2011; Holm and Jaeger 2011; Norges 2013) . The educational research environment in the three countries is closely connected to the education and further training of teachers, and a number of educational researchers have had previous careers in teaching. Teacher training in Sweden is conducted at regular universities and university colleges, whereas teacher training institutions in Denmark and Norway used to be separate institutions with a relatively small share of employees with research training. During the 1990s and 2000s, Danish and Norwegian teacher training institutions were gradually changed or integrated into university colleges and universities.
The communication with and culture among teachers are therefore likely to have influenced the educational research environment. The emphasis on qualitative research fits well with a prevailing view of teaching, where teachers, to a large degree, have been free to choose their own methods. The argument for this view -coined 'let the 1000 flowers bloom' (Deding and Høg 2015) -is that every individual is unique and that the individual teachers or schools must be allowed to decide freely which method or intervention they find most suitable in each case. This local anchoring of methods may have been difficult to combine with methodological transparency and rigour (Deding and Høg 2015) , particularly in impact evaluations.
Institutions aiming to support and disseminate educational research, akin to the Institute of Education Sciences in the USA, have been established in all three countries during the last 15 years. The Nordic Campbell Centre was established in Denmark in 2002 by a grant from the Ministry of Social Affairs, and The Danish Clearinghouse for Educational Research was established in 2006 at Aarhus University. Both centres produce reviews of educational research. The main office of the international Campbell Collaboration moved to Norway in 2007 and is funded by the Norwegian Institute of Public Health, although the Campbell Collaboration produces systematic reviews within areas such as education, crime and justice, and social welfare.
TrygFonden's Centre for Child Research was established in 2013 at Aarhus University, Denmark, and was funded by the nonprofit foundation TrygFonden. The centre carries out interdisciplinary research projects and specialises in scientific impact evaluations in the fields of social policy, education, and crime prevention, focussing on children and young adults.
The Knowledge Centre for Education was established as a department of the Research Council of Norway, Division for Society and Health in 2013. The primary goal of the Knowledge Centre is to produce, gather, synthesise and disseminate knowledge from research on issues relevant to the education sector in order to contribute to a knowledge-based policy development, management and practice, and to enlighten and provide a knowledge base for the educational debate.
In Sweden, the Institute for Evaluation of Labour Market and Education Policy was recently given the formal responsibility of evaluating the effects of education policies (Statens Offentliga Utredningar 2013), and it also gives grants to educational research. The Institute for Educational Research was established in 2015 and aims to validate educational research in terms of quality and relevance, perform systematic reviews, disseminate research results for educational practitioners, identify areas where relevant research is needed, and provide funding for research projects (Skolforskningsinstitutet 2017) .
In sum, during the recent decades, teacher training institutions in the Scandinavian countries were integrated into university colleges and universities, several institutions funding, conducting, and disseminating educational research were established, and standardised testing was implemented in all three countries. This created a larger focus on educational research, allowed for larger research groups and more variation in the research methods employed, and laid the foundation for educational RCTs in Scandinavia.
Study aim
The purpose of this paper is to examine the development of RCTs of interventions aimed at improving the academic performance of children in Scandinavian compulsory schools (grades 0-10: pupil ages 6-15), to identify policies and organisational efforts that paved the way for the growth in educational RCTs in Denmark, Norway and Sweden, and look into possible drivers or barriers for this growth and the differences across countries.
Method
To collect relevant information, we performed a systematic search of the research literature, searched governmental documents, and contacted central employees in funding agencies, ministries and research environments.
Search strategy
We searched for education trials in several ways: (1) a systematic search of bibliographic databases; (2) a search for grey literature and (3) contacting researchers and government officials. We included both trials with published results and trials that were ongoing.
Databases were searched in July 2017. We searched four international bibliographic databases for publications from 1997 and onwards: PsycInfo, ERIC, Soc Index and Econ Lit. The search was made up of conjunctions of the following terms: student*, pupil*, child*, Denmark*, Sweden*, Norway*, Scandinavia*, learn*, teach*, instruction*, school*, mathematic*, education*, practice*, classroom*, RCT*, random* control* trial*, trial* and experiment*. Publications were screened based on abstract and title.
We used snowballing techniques to find grey literature (i.e. unpublished and ongoing studies). We searched Google and the homepages of ministries, government agencies, and funding bodies in the three countries. We looked through reference lists and contacted researchers who had conducted trials and asked them whether they had ongoing studies and whether they knew of other RCTs. We also contacted government and private officials involved in funding educational research.
Data collection
In order to gain knowledge about the historical reasons for funding decisions of education trials and methodological preferences among policymakers, we contacted central employees in funding agencies, ministries, and research environments. Employees were selected for participation if they worked in a central position with knowledge of processes leading to funding decisions. We tried to get an interview with one government representative in each country. We conducted two semi-structured interviewsone in person (Denmark) and one by telephone (Norway). Both interviews lasted about 45 min and followed the same interview guide. We were unable to arrange an interview with a Swedish representative. We also gathered information through 25 email correspondences with employees from all three countries. E-mail correspondences mostly addressed specific questions about trials the employee was involved in, questions about historical development, or comments on specific text sections.
To supplement the information gathered through personal contact, we studied central documents and policies from ministries and government agencies. To learn more about the absence of policy-initiated RCTs in Sweden, we performed a search of the publication database of the National Agency for Education (Skolverket 2017b ) -the government agency mainly responsible for evaluations in grades 0-9 during the period. We used the search terms 'evaluation' (utvärdering), 'intervention' (intervention) and 'effect' (effekt) for the publication database. We also searched the agency's website for mentions of RCTs using abbreviated terms synonymous with randomisation in Swedish (random* and slump*).
Eligibility criteria and data extraction
We used the following inclusion criteria for each trial: the intervention had to be randomly assigned. The trial had to examine an intervention carried out in a school setting with the primary aim of improving the academic performance of children in grades 0-10 in Denmark, Norway or Sweden. The intervention did not have to consist of solely academic activities; we included, for instance, a physical training trial with the main purpose of improving students' mathematics skills. But trials examining nonacademic interventions such as anti-bullying, mindfulness and providing school lunches were excluded if they did not include academic outcomes but aimed to improve, for example, student well-being.
Each publication was screened by a research assistant who was under supervision by the first, second and third authors. Publications that seemed relevant were screened using the full-text version. Screening was performed in Mendeley. We extracted information about grade level and student age, study period, sample size (N), project owner, funding source and the overall aim of the included trials.
Trials were characterised as either policy-or researcher initiated. Policy-initiated trials were defined as trials initiated by and partly or fully financed by national or local government institutions. These trials are typically initiated by contracting authorities such as ministerial institutions or agencies who issue calls for tenders. Following public procurement rules, (invited) research institutions and/or private organisations will submit their tenders and compete for the contract. The level of detail and predefined requirements regarding research designs described in the calls for tenders may vary substantially between calls, i.e. some projects are predefined as randomised trials, while others are open for different designs. Researcher-initiated trials were defined as trials initiated by research institutions such as universities, research centres or university colleges. These projects may be funded fully by the institution itself or may be partly or fully funded by, for example, research councils, foundations or ministries.
Ethical considerations
It was not necessary to obtain ethics approval for this study. We informed all participants that we sought information on educational RCTs and we explained that the information they provided would be presented in a condensed form. Interview participants were asked whether they wanted to be anonymous and whether any of the information given was confidential.
Findings
The bibliographic database search yielded 1336 articles, of which 33 were screened in full text. When combining all searches, 55 studies met the inclusion criteria. Table 2 provides information about the characteristics of each included trial. The table is divided by the country in which the trial is conducted and whether it is policy-or researcher initiated. Figure 1 shows the development of RCTs in the three countries. For a few trials, we lack information on the timing of the project; these trials are included in the most likely time period by using publication dates.
There were few RCTs up until 2010, after which the number of initiated studies increased in all countries, particularly in Denmark. We describe the characteristics of included RCTs and document the methodological preferences among policymakers by country below.
Denmark

Number of trials
In Denmark, the first RCT was initiated in 1992 (Elbro and Petersen 2004) . The trials initiated in the 1990s were smaller scale studies (N < 100) compared with later trials, and the majority of the early trials were initiated by researchers within the field of linguistics. In total, the search identified 14 researcher-initiated RCTs.
We identified 13 policy-initiated Danish trials. The first one was initiated in 2012 and was an evaluation of a co-teacher intervention performed for the Ministry of Education by TrygFonden's Centre for Child Research . The Centre has been responsible for several of the Danish education RCTs since then.
Funding Almost all policy-initiated studies have been fully or partly funded by the Ministry of Education (12), whereas only one trial was funded by the Danish Ministry of Social Affairs. Most policy-initiated trials were carried out at TrygFonden's Centre for Child Research (8), a smaller number at SFI -The Danish National Centre for Social Research (4), and one trial at Aarhus University.
The majority of the researcher-initiated trials were funded fully or partly by the Danish Research Councils (6). TrygFonden also funded some (4). to grade 3 Age 6-9 Effective interaction for optimal language development and classroom learning (Effektiv interaktion för optimal språk-utveckling och lärande i klassrummet. Lärare och barn i en randomiserad kontrollerad studie)
2017-2019
Not reported
Department of Clinical Sciences, Lund University Institute for Educational Research
Communication and literacy intervention in the early years (K-3)
PI: B. Sahlén
The number of students, schools and classes may be calculated differently in the trials and may therefore not be directly comparable. Average student age was estimated from grade levels if not stated in the study documentation. Other types of information that we were unable to acquire at the time of this study (grade level, study period, number of observations or funding source) is indicated as Not reported.
PI: Principal Investigator. Source: Authors' original, unpublished Table.
Topics
The early educational RCTs in Denmark focussed on a narrow target group of children with dyslexia or other specific learning disabilities. As these types of studies continued to be carried out, other trials with broader scopes and larger sample sizes (N > 1000) were initiated alongside. These trials from 2010 and onwards include impact evaluations of more general teaching methods, such as classroom management or co-teacher interventions. Other examples include interventions to improve reading for at-risk groups, and interventions involving physical activity or digital learning materials.
Age groups
Several of the researcher-initiated trials evaluate interventions at rather early-grade levels (7 of the 14 trials cover grades 0-3, pupil age 6-9), whereas the policy-initiated trials cover a broader age range. In total, studies cover grades 0-8 (pupil age 6-14). projects in 2011. With the election in 2011, the government changed from right wing to left wing. The push for more experimental trials gained support and the guidelines from the School Council led to the development of a strategy for research and development. This was published by the Ministry of Education in 2014 and is still in use. The aim of the strategy was to support the development of high-quality knowledge on what works for schools and educational institutions to improve students' academic skills and well-being (Undervisningsministeriet 2014, 4) . The strategy highlighted that the Ministry of Education would support relevant experimental trials to examine the effects of education interventions (Undervisningsministeriet 2014, 5) .
Methodological preferences among policymakers
Norway
Number of trials
In Norway, we identified 11 RCTs initialised within the field of education (grades 1-10; pupil age 6-15). The first trial was initiated in 2009 (Buch-Iversen 2010; Elbro and Buch-Iversen 2013) , and all except this first trial are still ongoing. In total, the search identified seven researcher-initiated RCTs and four policy-initiated Norwegian trials.
Funding
Most of the included studies were funded by the Research Council of Norway (5) or the Norwegian Directorate for Education and Training (4). The remaining two RCTs were funded by the University of Stavanger and University of Oslo, respectively.
Topics
The policy-initiated RCTs (4) evaluated the efficacy of governmental initiatives: for example, the increased teacher-student ratio or means taken to prevent dropout. The majority of the researcher-initiated studies tested the efficacy of different teaching methods for students with special needs or with disabilities, including students with language problems, arithmetic problems, reading difficulties and students with Down's syndrome. The only exception was an RCT that evaluated the effect of increased physical activity.
Age groups
We found interventions across grades 1-8 (pupil age 6-13), but the majority (8) of RCTs evaluated the effect of interventions given in grades 1-5 (pupil age 6-10).
Methodological preferences among policymakers A parliamentary report from 2006 explicitly states the need for studies that test the efficacy of early interventions for vulnerable groups as well as the effect of special education (Kunnskapsdepartementet 2006) . In a 2013 report to the parliament, research on how the welfare society and educational system function was defined a priority area (Kunnskapsdepartementet 2012) . However, impact studies or RCTs were not explicitly mentioned. The Ministry of Education's Strategy for Educational Research 2014 -2019 (Kunnskapsdepartementet 2014 ) and a recent report to the parliament (Kunnskapsdepartementet 2016) both explicitly highlighted impact studies. The 2016 report concluded that most of the previous evaluations of national initiatives had been in the form of subjective evaluations and descriptions of the situation before, during and after the initiatives. The report argued that this was a limitation, but one which should be viewed in the context of (a) governmental initiatives rarely being designed in a way accustomed to impact evaluation and (b) a limited number of research groups with the competence to carry out RCTs. To overcome these problems, the report suggested that more governmental initiatives should be organised and carried out in a way that makes impact evaluation possible, meaning that the initiatives should be systematically planned and implemented, preferably assisted by researchers. The 2016 report also launched a new funding scheme for innovation in the educational sector where researchers and local school owners are encouraged to identify knowledge gaps, implement interventions and evaluate the effectiveness of the treatment (preferably by RCTs) together. The arrangement will be implemented by the Norwegian Research Council.
Sweden
Number of trials
We found 17 Swedish RCTs. The first study was initiated in 1994 (Gustafson, Samuelsson, and Jerker 2000) , but the majority of studies were relatively recent. All but one trial was researcher initiated. Early RCTs were mostly small (N < 100), whereas all ongoing or unpublished studies have more than 100 participants.
Funding for RCTs has been provided by a diverse set of organisations, including government agencies (7), municipalities (2) and private foundations (3). Three studies have been performed without external funding, and we lack information about funding in two cases. It is noteworthy that studies have been funded by agencies such as the National Board of Health and Welfare and the Swedish Council for Working Life and Social Research, which are located organisationally under the Ministry of Social Affairs. The Ministry of Social Affairs is responsible for health care, for example, but not education. In fact, there were only two studies funded by agencies directly connected to the Ministry of Education, both of them ongoing.
Topics
Ten studies examined reading or literacy interventions aiming to improve, for example, phonological awareness, decoding, and vocabulary. Four studies evaluated mathematics interventions, and three targeted both reading and mathematics or broader skills. Nine studies examined interventions that targeted struggling or at-risk students, and eight interventions targeted more general student populations.
Age groups
We found interventions across grades 0-9 (pupil age 6-15), but the vast majority (14) was implemented in grades 0-3 (pupil age 6-9).
Methodological preferences among policymakers
The government agency mainly responsible for evaluations in grade 0-9 during the study period was the Swedish National Agency for Education. We found no discussion of the use of RCT designs on their home page. The extra search for Swedish studies revealed no publications containing an RCT. The closest thing to a programmatic statement about RCTs was found in a large evaluation of anti-bullying methods published by the agency. There, the agency stated that although RCTs are common in evidence-based programme evaluations, it is not possible for a Swedish government agency to use this method, because it has no right to intervene in school activities and could not, for ethical reasons, require schools to use a programme with uncertain effects (Skolverket 2011, 46) .
The Institute for Educational Research funded one RCT out of seven projects supported in 2016, which was the first year the institute gave out grants. In a discussion of the concept of evidence, the institute argues that it is possible to conduct RCTs within education but that other methods are also needed: '[i]t is not enough to know that something works, or rather that something has worked. We also need a deeper understanding of why it works and in what contexts' (Skolforskningsinstitutet 2017, own translation) .
The recent final report of the national Swedish School Commission on how to improve learning outcomes, the quality of teaching, and promote equity in Swedish primary and secondary schools did not contain suggestions for building a stronger evidence base for Swedish education interventions through, for example, government-financed RCTs or other types of impact evaluations (Statens Offentliga Utredningar 2017).
Discussion
Our review of educational RCTs in Scandinavia shows some similar trends and tendencies across the three countries as well as some marked differences. Perhaps the most salient similarity is that few RCTs were initiated until about 2011, after which the number of trials increased in all countries, although at different rates. The historical absence of RCTs, and the subsequent break in the trend, point to some common barriers in the Scandinavian countries towards conducting RCTs. We first discuss such barriers and consider what may have provided the impetus for the change. Second, we provide some hypotheses as to why there are differences between the countries in terms of the timing and type of trials.
Common historical barriers for RCTs in Scandinavia
Research culture Historically, educational research in all three countries has been dominated by qualitative studies. As researchers make up parts of the boards of funding agencies and serve as reviewers of proposals, a qualitatively-inclined research culture may make it difficult to obtain funding for RCTs. Educational policymakers are, furthermore, likely to be at least partly recruited among people with a background in fields related to pedagogy or educational science and to have been educated in a primarily qualitative tradition. A culture among researchers that mainly values qualitative studies may therefore extend to policymakers, who, in turn, may not push for experimental trials.
The predominance of qualitative research does not extend across all policy areas in Scandinavia. There is, for example, a much stronger tradition of using RCTs in the healthcare sector compared to the education sector in all three countries. If population size is taken into account, Denmark and Sweden are, in fact, among the countries with the most health RCTs worldwide (Torgerson and Torgerson 2008) . Interestingly, as shown in the results section and in Table 2 , some of the implemented and ongoing educational RCTs have been initiated or funded by government agencies more connected to the healthcare or social sector than the educational sector (like the Swedish National Board of Health and Welfare and the Swedish Council for Working Life and Social Research, The Danish Ministry of Social Affairs and the Norwegian Institute of Public Health). We therefore believe that the dominance of qualitative research within the educational research and policy communities makes up an important explanatory factor regarding the low number of education RCTs in Scandinavia, at least historically.
The increase in RCTs during the last years may indicate a change in the culture of pedagogy or educational science. Yet several of the more recent RCTs have been initiated by researchers outside pedagogy and educational science, such as political scientists and economists. Internationally, the push for RCTs within educational research increased in the 2000s, and this has likely influenced Scandinavian researchers (Slavin 2002; Raudenbush 2005) . At least in Denmark, the increasing use of RCTs was preceded by a period of an increasing number of non-RCT studies. So, in terms of research culture, RCTs may be seen as the culmination of a period of a rapidly expanding focus on impact evaluations coinciding with the introduction of exam grades in national registers. Because the countries are quite similar in this regard, we do not consider this a major explanation for the differences between the countries in the later years.
The recent increase in policy-initiated RCTs in Denmark and Norway does, however, point to a change in preferences in terms of RCT designs among policymakers. A contributing reason for this shift in attitudes could be the increased prevalence of assessments that facilitate international comparisons (e.g. PIRLS, PISA and TIMSS). The results from these tests have caused considerable debate in all three countries and, as the results of these comparisons in all cases were largely interpreted in negative terms, they may have provided one impetus for change. Influences from abroad may also explain some of the changes. The US, and to some extent the UK, started implementing RCTs, particularly policy-initiated RCTs, earlier than the Scandinavian countries.
Cost
RCTs are, for several reasons, often more costly than other types of experimental research designs that warrant valid causal inference, and finding the resources to run RCTs is possibly more difficult in small countries such as the Scandinavian ones. RCTs are costly because the intervention itself often involves certain costs, and, in addition, teachers and schools are often compensated financially or otherwise in RCTs, which is not a necessary expense in retrospective studies (Deding and Høg 2015) . Implementation of the intervention is often closely monitored, and data collection often has to be done fully or partly in the field rather than being extracted from registers.
A substantial part of the cost of RCTs pertains to testing. There is less to gain, and it is more difficult to develop and validate tests in languages with relatively few firstlanguage speakers. For example, the Swedish National Agency of Education had difficulty finding relevant research and expertise for the construction of test material to support the new compulsory assessment of first-grade students' reading and mathematics skills (Skolverket 2016) . As mentioned in the section on school systems, all three countries now have regular national tests in place. However, these tests have sometimes been the subject of heated debates about the pros and cons of standardised testing, which may have dissuaded researchers from using them. Another possible barrier has been that test results have either not been easily available for researchers until recently (Denmark and Norway) or that the spacing between tests has been (and is) very large (Norway and Sweden). Long spacing between tests makes test results less well suited for the short interventions often evaluated within RCTs, as post-tests either have to be made long after the intervention ended or pre-tests are not current enough.
The marked increase in educational RCTs in Denmark coincides with the implementation of national tests that: (a) are taken relatively often (voluntary tests during the autumn, and compulsory tests during the spring in many grades); (b) are available from an early age (second grade); (c) are available in several subjects including reading and mathematics; and (d) have automated elements, as the tests are taken on and are corrected by a computer. Thus, the Danish tests have important qualitative advantages and at the same time reduce the costs of performing RCTs for researchers.
Differences in the timing, prevalence, and features of RCTs between the countries
The first educational RCTs in Denmark and Sweden were conducted in the 1990s, whereas the first trial in Norway did not take place until 2009. The first Danish and Swedish studies were initiated by individual researchers or small research groups and evolved within a specific research area, dyslexia, which was apparently a very active research field and was more focussed on experimental designs at that time, compared to other education research fields. This is not surprising, as the field of special education has historically had a closer connection to both the health field and experimental psychology (Odom et al. 2005 ). In addition, links were also evident between the researchers involved in conducting the first studies in all three countries. Although it took place 15 years later than RCTs in Denmark and Sweden, the first RCT in Norwegian educational research also developed within the research fields of dyslexia and special education. We do not know why Norwegian researchers were not as active in this field as their Danish and Swedish colleagues.
Denmark has by far the largest number of educational RCTs compared with Norway and Sweden. It is surprising that the total number of RCTs in Sweden was only a little higher than in Norway and less than the number of trials in Denmark, considering the fact that the population of Sweden (10 million) is nearly twice as large as Denmark (5.8 million) and Norway (5.3 million), respectively. The majority of the Danish studies were initiated after 2010 with funding from the Ministry of Education. The funding for these trials was the result of a strategic push for more evidence-based knowledge and a political push for more knowledge on what works. Several trials were funded by the non-profit organisation TrygFonden. As most of the studies were conducted by researchers at TrygFonden's Centre for Child Research, TrygFonden and the Ministry of Education have played a major role in the large number of recent RCTs in educational research in Denmark.
Examining whether the trials were initiated by policymakers or researchers, we see a stark difference in the number of policy-initiated RCTs. Denmark and Norway have many policy-initiated trials within the last decade, Sweden only one. As discussed earlier, the support for RCTs among government agencies and policymakers responsible for education seems weak in Sweden compared to Denmark and Norway.
It is difficult to pin down the reasons why policymakers in Denmark and Norway have supported the use of RCTs in recent years, while there has been a lack of initiative from the Swedish government. We mentioned earlier the debate about educational policy caused by international comparisons. Although there were some similarities in how these results were received (e.g. that the results were interpreted negatively), there were also differences. In Denmark and Norway, the results were not in line with expectations given the amount of resources used by the educational systems. This may have led to an increased focus on getting more value for money and, consequently, on getting evidence on what works. In Sweden, the political debate about causes and remedies has revolved around general features of the educational system that align well with traditional left-to right-wing political conflicts, such as segregation and the voucher system. The systemic effects of these features are difficult to study with RCTs.
Limitations
Although we performed a systematic and comprehensive search for unpublished or ongoing trials and grey literature, there may be Scandinavian educational RCTs that are not included in this paper. However, due to the nature of our search, excluded studies are likely to be ongoing rather than published studies and we therefore do not believe the addition of such studies would alter our conclusions. A more extensive qualitative approach may have contributed with a deeper understanding of the development in the three countries but was not possible due to time constraints. It is also possible that other inclusion criteria such as including trials in preschool and upper secondary education or including other research designs than RCTs could have led to other results.
Conclusion
RCTs in educational research were few in Scandinavia as a whole until about 2011, after which a marked increase in all three countries is seen, although at different rates. Up until today, the largest number of such trials has been conducted in Denmark. As the trajectories in Denmark and Norway are relatively similar, we believe that the lack of government initiatives to promote RCTs in Sweden is the most likely explanation for the differences we see across the Scandinavian countries. The large-scale funding and coordination from the government in Denmark and Norway may be crucial, which can also be gleaned from the development in considerably larger countries such as the US and the UK. The establishment of the Institute for Education Sciences in the US in 2002, and the Education Endowment Foundation in the UK in 2011, which have both been proponents of RCTs as well as provided funding for many trials, has been associated with a large increase in the number of RCTs in both countries. Government support is likely to be even more important in smaller countries such as the Scandinavian ones, where similar institutions have now been established. In light of the findings and trends discussed in this paper, we find that the use of RCT designs in Scandinavian education research is likely to continue.
